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Abstract 
 
The search for superconductivity in materials iso-structural and iso-electronic with 
magnesium diboride, MgB2, has not yielded results with Tc near 39K. In particular, Lithium 
borocarbide, LiBC, and its modification Li0.5BC, proved to be non-superconducting. Using our 
materials-specific condition for superconductivity and the symmetry principles for 
superconductor search, we show that   LiBC cannot be a superconductor. By replacing C in 
LiBC with Si we achieve valence electron count (Ne) and atomic number (Z) symmetry with 
MgB2. We therefore predict that Lithium boron silicon, LiBSi, should be a superconductor with 
Tc comparable to MgB2. 
 
Introduction 
The search for superconductivity in materials iso-structural and iso-electronic with MgB2 [1] 
has been intensively and extensively pursued theoretically [2 - 5] and experimentally [6 - 14] 
without yielding results with Tc near 39K. In particular, LIBC predicted [3] to be a better 
superconductor than MgB2 proved not to be superconducting at all [6 - 9]. Investigating how 
to improve these results [15 - 19], led to the elucidation of material specific parameters that 
determine transition temperature Tc, namely electronegativity, valence electrons, atomic 
number and formula weight. In this paper, we apply the Tc formula and symmetry rules 
earlier proposed [18, 19] to explain why LiBC is not superconducting and propose an 
alternative material, LiBSi, which we show to be superconducting by the symmetry rules. We 
also compute its Tc. 
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 Basic Concepts 
 We showed in [18] that the transition temperature, T
c
, of a superconductor can be 
estimated in material specific properties of electronegativity, 𝒳, valence electrons, Ne, atomic 
number, Z, and a parameter, Ko by the equation: 
                                                             T
c
 = 𝒳 
  
√ 
 Ko                                                                              (1) 
where Ko is a parameter that determines the value of Tc. Ko = n(Fw/Z) and  n is dependent on 
the family of superconductors. Fw represents formula weight of the superconductor. For 
MgB2, with Tc of 39K and Fw/Z of 6.26, Ko = 22.85, making n = 3.65.  Computation of average 
values of 𝒳, Ne and Z are also shown in [18] and displayed in Table 1 for the relevant 
materials. 
Symmetry Principles 
In our earlier papers [18, 19], we stated the symmetry rules that determine superconductivity 
in similar materials. Applying these symmetry rules to LiBC and MgB2, we find that LiBC does 
not match MgB2 and also that the Ne/Sqrt Z for LiBC is greater than 1, which forbids 
superconductivity. From the Periodic Table, Si and C are in the same group, with silicon 
heavier than carbon. What if we replace C with Si? Will LiBSi form? Will it meet the symmetry 
rules?  For LiBSi, we find that it has the same valence electron count, Ne, and same atomic 
number, Z, as magnesium diboride (Table 1.) The electronegativity of LiBSi is 1.6 and MgB2’s is 
1.7333. Also, as shown in table 1, their formula weights are almost the same. The second 
symmetry rule [18, 19] states that their Tcs will be proportional to their electronegativities. 
Since 0.8< Ne/√  <1.0, we expect superconductivity in LiBSi with Tc of (1.6/1.7333) of 39K, 
that is 36K, assuming 2-gaps like MgB2. Otherwise we get a Tc of 19.5K  
 
Discussion 
In the search for magnesium diboride like superconductors, we have come to learn that 
structural similarity and iso-valency are not sufficient conditions [19]. The material must pass 
the superconductivity test and the symmetry rules test [18, 19]. One of the first steps to 
follow for 3-atom MgB2-like compounds is that the sum of the atomic numbers must be 22 
and the sum of the electronegativities close to 5.2. This strategy has led us to very many 
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MgB2-like materials. In the example of LiBC we see that the sum of the atomic numbers is 14. 
Replacing C with Si gives a sum of 22, the same as in MgB2. The valence electron count 
remains 2.667 while the sum of the electronegativities is now 4.8, close to 5.3 of MgB2. The 
new material LiBSi now meets a symmetry rule for superconductivity when compared to 
MgB2.  However, the unanswered question is if LiBSi can actually form.  Ref. [20] suggests 
that LiBSi is a glass and may be prepared by ball milling for 24 hrs in ethanol, the appropriate 
weights of the compounds Li2CO3, SiO2 and H3BO3, which are then heated to 750 degrees 
centigrade in Pt crucibles. LiBSi has been used as an additive to enhance the dielectric 
properties of certain ceramic materials. It should be noted that Li, B and S tend to form 
lithium borosilicate with oxygen. 
  
Conclusion 
 We have solved the problem of no superconductivity in LiBC. Just replace the carbon in LiBC 
with iso-valent and heavier silicon.  We get LiBSi which has the same Ne and Z as MgB2 and an 
electronegativity of 1.6. Applying the symmetry rules and the Tc equation (1), we computed 
the Tc of LiBSi as 36K, assuming two gaps like MgB2. The prediction of superconductivity in 
Lithium boron silicon, LiBSi, awaits experimental verification. 
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Material 𝒳                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Ne Z Ne/√    Fw  Fw/Z Tc(K)  Ko 
  
1 MgB2 1.7333 2.667 7.3333 0.9847 45.93  6.263 39 22.85 
2 LiBC 1.8333 2.667 4.6667 1.2344 29.6 6.343 0 0 
3 LiBSi 1.6 2.667 7.3333 0.9847 45.84 6.251 35.95 22.85 
Table 1: Material specific characterization datasets (MSCDs) for MgB2, LiBC and LiBSi. Note 
that Ne and Z are the same for MgB2 and LiBSi. Their Formula weights (Fw) differ by just .09. 
The Tc of LiBSi was computed with equation (1).  The other parameters were computed as 
shown in Ref. [18]. 
 
 
